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Tz PROSLLU OF TULOR VIRUSZS AT Tz IXth IHTBRHKTIOH&L COHGﬁESS
oF ﬁlChOBIOLOGIuTS o EER T

[/ Following is the translation of an article by V. Ya,.
Shevlyazin, published in the nacs-an—lan*uage periodical
Voorosy Jiruunla& (Probloms of Vircloby), No 5, 1¢ce7,
PaCS O076=3TG._f

Out of all the reports which wer: presented at tke congress,
viich dealt with tuwmor VirUSuu, the riost important ones WOIQe Sepe- .
arated into a sp»yccial discussioan (-n ot“cr wores a mposium).
The nost interestino fact which wa scovered Im -Cueﬁt years
during the study ol tumor viruses is probably conneccts3 with
hyhrids ol the SV 40 virus with adecnovirusis. This problem wvas

dealt with in the revort by lielnik and Rapp (US4}, wao studled
the V 40 hybrld with adenovirus type 7. This hybrid is canable
of inducina the synthesis of tumorous T-antigen, waica is charac-
teriastic for tic SJ 40 virus, in varlous cell cultures, but does

not induce ti.e viral antigen whlch 1s characteristic for SV,q

virus in ono of the tested cultures. In rewoorn hamsters tie
hybrid causes tumors containing the T-antiysn which ic ciwaracter-
istic ror the SV4n virus. The aybrid Incluwes not only genetic
information, resjsonsible for the Induction ol intranuclear tumore
ous T-antigen, but also informatlion wnlch specifias the azear-
ance of transpylantation resistence. It was revealed tiuat a
hybrid population consicts nf 2 types of virus particles: the

15t i3 an adonovirion, dovold of tne SV, determinant, and the
2nd is a virion having the SV,, deterninint Iin the capsids ol

the adenovirus, DBoth types of  pzrticles are necassary for the
prolonzed multiplication of the hybrid population.

Deynkhardt (USA) reported abtout useing marwos *s for obta-n*nb
umors In taem under the influence of Hous virus, sse non&eys
aro sorewhat larger in size than squirrels end can nult-a’y unde>
ordinary ladboratory coenditions. Jive monkeys which were oborn in
captivity were inoculated subcubtanecucsly and inCraruscularly during
tae Lfirst 24 Loars of 1ife with cell-less prozarations of Rous
virus (Schmidt-Rup;in strain). In all the marnossis Invazive
netastatic im-ature SArcouas dcvelopoed between ¢$ne 20th and 30th
day after inoculation. Tae .cnlicys dicd froz mli,nent neoplasn
bctwesn the 95th and 117th day. Live tumorous :t..ls Jrci onc of
these animales were incculuted into Lts 30-day old twins and in Lwo
weeks large sarcomas dovelored at the site of inoculatlion. Tals
model of primary viral tunors of mamuals is p*cuaoly the closect
to primary tumors of nian and is easily rcproduced in loboratory
animals.

Rich (USA) came forward with an extensive ani thorsugh report
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dealing with the iimmunological difrerentiation of varicus viruses
of mouse leukemia, : ’

kvans and Ito (USA) devotod tneir revort to the studyr ol tho
Shaup rapilloma virus, Preparatio“, of LilA, isclatead fron the paji-
lloma virus, caused the formation of »apnillomas in rabdits with
papillomas or carcinomas which were already growinge. 4t the same
time preparations of virus DINA could not czuse the formaticn of
papillomas in one of the 15 rabbits in which papillemas dlcsipated
6-15 weeks prior to this.

I There was a great deal of interest in the work by Svobdoda
(Czechoslovakia) on the study of marral cells which hiad teen trans-
formed by tho hous virus. Very ofton thecse colls contaln the
so-callecd virus which 1s intimately uound with the cells. It
could be detoctod only following the administration of whole zells
to chicks or following the joint cultivation of tumor célls In
vitro with cells of chick embryos. The virus was nol contained
either in extractc or in filtrates prepared from twiorous cells
alono. Also it could not bo activated by any of the known chemnil-
cal or piaysical methods. An analysis of a population of tumorous
cells which containcd this virus was dealt with in an address by
Svoboda at a special diacuss‘on.

Of the reports which were prpsented at the 2 sectional confer-
enco3 it is nsecessary to give primary attention to the papers nn
the study »f the interrelationship between the genetic apparatus of
viruses with the genetic apparatus of cells. It is doubtless that
the mechanism of the transformation of a normal cell into a tumorous
one will be resolved primerily by a study of these quecstions. Un=-
fortunately there are very few of these works. Sheypin (Canada)
demonstrated that in embryonic cells of rats which were infected
with the polyoma virus irhibition of cellular DifA wes not dctected
as this was demonstrated in a number of other investigations. Also
in her tests it was noted that there was even & ccrtain intensifi-
cation of synthesis of cellular nucleic acids under the influence
of the polyoma virus.

Ben=Porat, Tennant, and ha,lan(mexnesented evidence that
cellular RNA of the host takes part in the synthesis of noljoma
virus. It is interesting that in the process of synthesis ol another
virus, also containing DYA but not causing tumors = the virus of
pseudorables - cellular KJA does not take rart,

In the embryonic cells of mice and chickens I, D. illadgornaya,
L. 1, Shcherbinskaya, and . I. iiilon' (USSR) studied changes in
nucleic metabolism and the activity of certaln enzymes in the pro-
ccss of infection of these cells with the virus of polyoma, Rous
sarcona, and mouse leukemia (liazurenko strain). In the period of
absorption of viruses on the cells an increase was noted in the
content of nucleic acids in the cells, then (in the first days of
infection) a lowering, and in 5-6 days again an increase in the
content ol cellular nucleic acids. In subsequent days the guantity
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of nucleic acids in the colls was rccucud, but in cultural modl
it increaced, SR R

in 2 pnporS'nnw d.ta wore prasonfcd on the trznsform tirﬁ ol

DaroLs viruscs of culls In vitro 7. Yae unuvI"*~4, hﬂd Tie cie
_dxl' w7 (USSR) demonstraten the sibility a. t2a trancss: ::1t;on

n‘ nlnan uud“juhjc muscu]oc“u\xﬁouw ti;sae ol ran by tho Xarrae
Gilber straln ol the ficus sarco:a virucs. -;1&01, Ltar, Otten,

~0\le,, and Apton (bun) rceported on the »ecults of exseriments on
tho transforrmaticr of colls of tho transplanted 3aZ:/S strain of
mice by the virus of Rausiier leukenic. Soun alter inlcection tze
cclls changed their morphology &nd began to forn,three-dimensional
accumulatioas. rollouhb subcutancous administratic ol the trans-
formed cella to newborn L.Z5/C mice ﬂyzor.brosarcamas ucveloved

¢ the site ol administration,

Several works doalt with tie study ol Zimmnl t; to turors which
are caused oy viruses, and also the use of viruses f{cr the sup-

prossion ol the developuent of twnorse.

in a deta¢led renort G, I, Deychian and T. Ya. illyucrareva
(USSR) reportod on e effectivcnoss and linitatlons of the. ersli-
catlon of spnciric vrophrylaxis ol turmors in *cldcn‘hamstcrs walich -
were caused by tiwe 5140 vir,,. Thoce an**ulu,f'“ocul&ted in a
newborn stote with the SV,q virus could sul cnoly, in tho course
of the latent period, be vaccinnted witih urc '*‘uLc“a 3l live virus
or irradiated tumorous cclls. It was snown in tho work tnat tho
rmost olfective 1s tiho vaccination of tha aninals ug early as nose
sivle, and later vaccination (1-2 wecks prior to tihe ap.ecarance of
the tumors) generally dnes not inlluence tike appearance of reo-
pPlasms, lMoreover in tumors wnich develcped in animals which were
vaccinated in the late latent perlod there was obzerved a disa e
pearance of speciflc tunorous aut;ren. This was ascertained in thze
reactlon of transplantation rOﬁistancc. '

This sane problen wes studied by £ddy, Srcobe,. and Yang {(USA).
In their experiments they also ciowod the feagib;lity ol cauginb
imaunity in zolden bamsters vhich were infocted with QV40 viraces
or adenovirus type 12. The repeatod adminstriation ol doses ol
viruses to the animald in the latent perlod was a»cowpan*ed by
their deveolo_.ment ol an Lmmmunlty to tumoers. Tals Lrmmunity was
spocific: twiors did rot develop only wnern the animals rocelved
during the latent period the same virus with which they were in-
fected initially. ' ‘ '

V. P. U&r’bur l'&o L. LiO Abr’ ﬂk’ld C. ’a' -th.ﬂld&‘!”' J [ ]
(VS R) reparted on fho rogulss of cxjorirents un the Intaruiction
of twzorous viruses witir cells ol various tunors which wore cauced
by various chemical carcinogons. rl-e* thc,c inveotigetors
domonstrated that ;ollo"-né infect 01 ol alrcady Pd*“cd TWIorous
cells with varlous tumorous viruses anti ena which vero spocific
for the given virusos develozed in the tamorouz 331100 This
phenomenon was called "artificial hoterogenization of a tumcr."
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Tho growth of such tumors is specifically suppressed in aninrls
which had been immunized with this tumorous virus. In a report
presented at the congress data wore prosentod which broadencd

our proposal about the interaction ol tunior viruses with tumore

ous cells, Thus in boldcn hamsters with tumors cdused by 7,12 CE
dibonzanthracene and "“heterogenized" by Siﬁo virus an nccelerated

grovitan of these neoplasms vas noted. [ ¢ uror was used to
inoculate ‘animals which had beon previously inruni.ed with the
SV4g virus then tho growth of tumors 1s suppressed. It turncd
out that it was also possible to obtain artificial hetero_enizae
tion of tusors at the moment of tiaeir formation during chemical
cancerogenssis. A doubtless oncolytic activity was noted in the
in vitro experinents with adenovirus tysc 16,

A. Ya,. Muntseniek and I. D. Cnernchaveva (JSLR) stud;ed the
behavior of enteroviruses which wers aduninisterad to rats, nice,
and golden hanmsters with transplanted hormolojous and neterolegous
tunors.‘ Evidence was obtained of the selective ricltiplicatlion of
soma ol the virus strains studled in tumors in which in & nurber
of cases was accompanied by a significant destruction of tumorous
tissvo. inwever this estruction lastéd no later tihan the 4-6th
day following adnministration of viruses, which may be connected.
with the formation of an immine reaction to the virus., it is in-
teresting that attenuation of viruses doecs not impede their casac-
ity to be selectively localized in tumors and to destroy cancorous
colls, Also clhemoihsrapeutls antitunerous compounds do not pre=-
vent fixation ol the virus in turors, but these preoparations may
contrioute to the generslizaticn of viral inifecction.

Iton (USA) showred that the administration of colls of mouse
ly=phoma together with the virus of llewcastle disease increases
the resistance of animals to this tumor.

All of the subsequent papers were devotcd malnly to a study
<L some biological properties of tumorous viruses,

Ve No S° epina, R, P, Dirlugynn, and . P. Hazurenko (JuvR)
studied various viruses of mouse leukemia in the reacticns of
tranaplantation resistance, ilmminofluorescence, and ncutrallzation.
The authors establisiicd a closancss between the viruses of rend
and lazurenko leukexla In an antigenic recpecte. :

Z. A, Zutenko and Ya, I, llorgunova (US3H) reportcd on tke
detection of a leukojenic nnd oncogenlc eflfoct by general high-
“olymeric c"toplas“ic RNA which was isolated from leulzamic tissy
of rats. The stated activity wos manifested only followin: the
administration of preparations of R.. to neuborn rats, Thoce
same preparations poissessed a cytopathic activity in rat on bryonic
tissue in vitro. &Zo2th of the dascribed phenomena were removed
by the action of ribonuclease on preparations of RIA.

Pandos, .olomat, and Satori (USA) investigated the blological
4, | v
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poculiarities of lympuocytopenic virus which reduced the anmcunt
of 1lymphocytes in the peripheral bléod in mice, rats, kittens,
and pupplos, and also caused a reduction in the nunmber of lympho-
cytes in the spleen, thymus, and lymph nodes of mice. The phys-
ical and chemical peculiarities of this azent were studled and
the differences botween it and the viruses of m.use leukemia of
the iolon, Rausher, and Frend strains and the LCU virus werc

8L.0OWne

Pasternak (GDR) discussed experironts on the Zurther study
of the properties of the Grafi virus of rouse lculenia,.

iledyalkov (Bulgaria) studicd the »islogical projerties of
the virus of chick myelocytosis {strain ic-=31). This virus caused
leukemia not only in young cnickens but also in turkey chicks,
At tho same time it was inactivo in ducklings, goslinygs, and in
noewbtorn mlce, rats, guinea pigs, rabbitc, and hazsters.

A, Te Kravcheclzo, 4, D. alftzhteyn, Ye, S. Joronin, Ye. s,
Shchekochikhina, and G. L. Ryazanova (UCSR) made & comparative
study of thoe properties of zeveral sitrains of ¢the Rous sarcoma
virus. In experimonts a correlaticn was noted between the capac-
ity of cortain strains ol Rous sarcoma to form large s pots on
chorio-allastolc membranes of chick embryos &and & hlgher degree
of oncogenicity of the Erayan strain for young cinicks. This strain
of virus did not cause tumors in golden hausters. :

At the same time the Farr-Zilftbar and Shnidt-Rupsin strains,
which were less active on young chickens, easily caused tumors in
mamaals. 4ll the strains of Rous virus were clearly distinguisned
in the neutralization reaction.

In experiments by V. A. Parnes and 2. M, Levina (US3R) the
virus of orythroblastosis (strain R) caused tumors and cysts in a
significant percentage of rats of the Vistar line. Virsl antigen
was detected in colls of theose tumors and also in liver cells from
rats with tunmors. The virus under study was inective when admin-
istered to 5 lines of miceo. ' A

Ye. Ye. Pogosyants, R. M. Radzikhiovsizaya, and E. T. Sruyanko
(USSR) 2in their investigations used stsp:e raindow trout {Lagurus
lagurus) for obtaining tumors under the influence of the Rous virus.
Tze average latent period for the appearance of tumors was fron 29
to 43 days (for various age groups). in all casec nux=crous sarconas
were recorded wnich caused the dcath of the azimals, -

R. I. Rappoport, E. E. Rozina, A, N. Avaxova, and 0, G. And=-
zraparidze (USSR) studied morphological criteria of tumorogensity
of various »rimary cultures, strains of diploid cells, and trans-
planted linese. :

S.
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Ye., ., Bocharov, S. I. Radzhabli, 0. V. Sablina, and L. a.
Trukhachev (US.R) reported on tho effect of cortaln oncogenic and
nononcogenic viruses on chrorosorics of mamials and man. In par-
ticular they investigated chromosomal anomalies in the embryonic
cells of man rollowing thelr infection with adcnoviruses or tyzas
3, 5, 12, and 18, and also the virus of herpes simplex.

Postlvayt (Scotland) detected substances of the interferon
typs¢ in cultures of mouse embryonic tissue which were infectod with
tae virus of Molluscum contagiosun. .

R. A, Kukayn and L, I. llagayeva (US:R) demon't.“ted that the
viras of Shoup papilloma producos & cytopathlc effect in a culture
of kidney cells from a rabbit ombryo. The rerainin; orimary cul-
tures tested were not sensitive to this virus. In golden hansters
the papilloma virus caused turorous growths on the cutaneous cove
ering of the auricles, around the mouth, and tho anus.

I.S. Irlin, 2. M. Tikhonova, and G. F. Snukshina (US:R)
doscribed chronic infection by the polyoma virus of transplanted
kidney cells from adult mice of the 4/Sn line (APO cellular lire).
After dovelopment of the primary cytopathic eflect in the cultures
there remainod a small quantity of viable cells waich produced the
source for a new cell line, designated APOSE by the autiaors. The
new line was highly resistant to the cytopatanic effect ol the
polyora virus and during numerous passages constantly yielded
small amounts of this virus. All the remzining properties of cells
of the initial and infected cell lines {capacity to adsorb polyoma
virus, nature of growth, absence of foci of transfermation, sure-
vival of mice, effectiveness of inoculation) wore the sane.

N. No Dodonova, A,T. Kravchenito, A« D, sltshteyn, 0. F. Sary-
cheva, Ye, A. Shchekochikhina, ii. lis Vasllyeva, L. N, Kuborina,
and Ye. M. Tseytlin (USSR) cozpared the biological and transforming
action of 2 strains ol OB40 virus (synonym of SV,5) which were
different in their infectious properties. The two straing studied
differed in the size of the plaques formed. This may have been
connectad with the lesser amount of viral particles escaping from
cells of tissue cultures following -nfection witn one of them
(strain No 128).

In a tissue culture both stralins transformed embrycnic cells
of mice, rats, hamsters, and man. In a culture of hamster kidney
cells the transforming activity of strain No 123 was ajproximately
10 times greater than in st rain A-426. It is ‘nterestin6 that tho
OBsan virus, deprived ol infectious activity wlith bydroxylam;nc,

i?l causad the transformation ol cellse.

Raposa (USA) presented the detailed bilological characteristics
of monkey adcnovirus SV-20, which causes tumors in golden hansters.
This virus rorms plaqucs in primary cultures of monkey kidneys. AT
40 it aggzlutinates crythrocytes of rats, rhesus monkoys, and guinea
plgs, and also causes the phenomenon oi hemadsorption In cells of
ronkey kidneys.
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Pp;fako {(US4) oresented 4ie results of the ger alo"~al invas=~
tigaticn of more than 12 straing of Lwman adcnovirus tvru 12. in
the noueralization reactlion all of the stralns studiqed could bs

@ividod into 2 groups. Only one type was capable ol causing tumor.

and the transformation of hamster cells.

A, Vo Frelov (USOR) discussed tho sirengthening of the carcin-
osende activity of urethanc by ths virus ol Iinlluenza type A2 and B.
after the single adnmirnistration of urethans and Influsnza vi rLs to
mice most often subcutanecus tuwuors doveloped, though neoplasm
ol thec stormach, Iintestines, and subﬁm:‘llary blﬁnds viare encountered.
Thi twacrs which doveloped could L3 transplanted with cell-free

tratan. A

\ S. Derkach (USSR) deasrited the acticn of various enzynoe
on inclusion bodies waich were dotectcd in the cyicplasm of various
tunorous cslls. These inclusiouc were destrcred by trypsin and
pancreatic amylase and wore not deatroyed o7y liyage.

Professor L. 4. Z11'ber zresentcd the swiwary of the conference
on tumor viruses., Iie noted the doubtless succosses in thls area
and stated that virologists nad 2 micsions stand.no btelore them:
1) to ¢clear up if huna1 tunors are causad 57 viruses, and 2) %o
dotermine if a carcinogen vhich nas bheen introduccd into an organlism
acts directly or doces it only activate thac tumor viruses wnicn
themselves cause the tumors. The great acrzievements of recent
Years in experimental virology make it poscible to kope for the
solution of these problems in the near future.
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